Cocaine-induced stimulation of the rat hypothalamic-pituitary-adrenal axis is progressively attenuated following hourly-interval regimens of the drug.
The role of multiple (iv) injections of cocaine on the rat hypothalamic-pituitary-adrenal (HPA) axis was examined using four different temporal regimens of drug exposure. In intact rats, cocaine (5 mg/kg) consistently stimulated the secretion of adrenocorticotropin hormone (ACTH) and corticosterone over a 6 hr interval regimen. In all experimental groups, administration of the vehicle alone failed to measurably alter the secretion of the aforementioned hormones. When rats where exposed to the drug over a 4 hr interval regimen, a modest attenuation of ACTH, but not corticosterone, secretion was observed following the third and last cocaine injection. To test whether the attenuation of ACTH secretion to cocaine administration was caused by corticosterone-mediated negative feedback, the response of intact and adrenalectomized (ADX) rats over 2 hr and 1 hr interval regimens was compared. In intact rats, both drug interval regimens resulted in a significant attenuation of ACTH secretion following, the second and third injections of the drug. ADX rats, on the other hand, exhibited significant increases in ACTH levels following either interval regimens, though we observed a modest blunting of pituitary responsiveness to the 1 hr regimen. From these results we conclude that in intact rats the activity of the HPA axis is significantly attenuated in response to multiple, acute cocaine injections, and that this decreased response may be at least in part caused by a negative corticoid feedback mechanism.